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ABSTRACT 

This study presents the mass distribution for a sample of 18 late-type galaxies in nine Hickson 
Compact Groups. We used rotation curves from high resolution 2D velocity fields of Fabry-Perot 
observations and J-band photometry from the 2MASS survey, in order to determine the dark halo 
and the visible matter distributions. The study compares two halo density profile, an isothermal 
core-like distribution and a cuspy one. We also compare their visible and dark matter distributions 
with those of galaxies b elonging to cluster and field gala xies coming fro m two samples: 40 cluster 
galaxies of iBarnes et al.l ( ,2004 ) and 35 field galaxies of .Spano et al.l (|2008l ). 

The central halo surface density is found to be constant with respect to the total absolute magnitude 
similar to what is found for the isolated galaxies. This suggests that the halo density is independent 
to galaxy type and environment. We have found that core- like density profiles fit better the rotation 
curves than cuspy-like ones. No major differences have been found between field, cluster and compact 
group galaxies with respect to their dark halo density profiles. 

Subject headings: galaxies: halos — galaxies: kinematics and dynamics — galaxies: general 



1. INTRODUCTION 

Hickson Compact Groups of Galaxies (HCGs) are col- 
lections of three to seven galaxies inside a three magni- 
tude interval, where the members have a projected sep- 
aration of the order of the galaxy diameters and a low 
velocity dispersion (~200 km.s~^, Hickson 1992). These 
galaxies, located in the denser environments of the local 
universe, experience a high rate of galaxy-galaxy interac- 
tions and merging. They constitute a privileged labora- 
tory to study different stages of interactions from violent 
mergi ng to sys t ems w ith no apparent signs of interaction. 

Rubin et al.l ()1991l ) analyzed rotation curves for 32 
Hickson compact group galaxies and found that two- 
thirds of them had peculiar rotation curves. For the 
sub-sample of galaxies for which rotation curves could 
be derived, they found that spiral galaxies in compact 
groups have low mass-to-light ratios compared to field 
galaxies by about 30%, which could be explained if com- 
pact group galaxies have smaller dark halos than their 
field counterparts. Given that compact groups are envi- 
ronments where tidal encounters are common, it may be 
expected that interactions have stripped or disrupted the 
galaxy dark halos at some level. These conclusions have 
important consequences for the determination of group 
lifetimes and understanding how compact groups evolve 
and eventually merge. 

In order to address these questions, we have 
launched an observational program to obtain and 
analyze 2D velocity fields of HCGs using scanning 
Fabry-Perot techniques. Fabry-Perot imaging of about 
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30 groups (about 100 galaxies) have be obtained 

to date. Sp ecific groups have been studi ed such 

as HCG 16 ( "Mendes de Olive ira et all fT998h HCG 

92 (iPlana et al., .1999: .Mendes de Oliveira et all [20011 



HCG 31 (lAmram et al.l2004l2007l). HC G 90 (iPlana et al l 
IT998h. HCG 18 (IPlana et all l200(Th and HCG 79 
( Durbala et aT1l200iK HCG 07, HCG 10, HCG 19, 
HC G 87, HCG 9 1 an d HC G 96 have b een s tudied 
by lAmram et all (|2003[ ) and IPlana et all (I2003D stud 



ied HCG 88, HCG 89, HCG 100. iTorres et all (p009h 
studied the kinematics and the star formation in the in- 
tragroup medium in HCG 02, HCG 22 and HCG 23. 
A determinati on of a grou p evolutionary sequence was 
done by Plan a et al.l (|2002D and the study of the TuUy- 
Fisher (T-F) relation o f the galaxies in these den s e env i- 
ronments was done bv iMendes de Oliveira et all ([2003). 
They have shown, for a sample of 25 rotation curves 
of late-type galaxies, that HCG galaxies follow the (T- 
F) relation but a few galaxies are brighter than ex- 
pected from the relation with their mass or, alterna- 
tivel y, present a mass that is too low for their luminosi- 
ties. jMssdiEZilQlI^k^eOn (|2003D favor a scenario in 
which these outliers have been brightened because of ei- 
ther enhanced star formation or merging. Alternatively, 
the CG galaxies may have undergone truncation of their 
dark halo due to interactions. The fact that the B-band 
T-F relation is similar for compact group and field galax- 
ies tells us that these galaxies show common mass-to-size 
relations and that the halos of compact group galaxies 
have not been significantly stripped inside R25. 

In this paper, we address the question of the mass dis- 
tribution (luminous and dark) of spiral galaxies in com- 
pact groups in order to determine whether galaxies in 
dense environments have experienced a different history 
than galaxies in les s dense environments. Thi s work ex- 
tends the study by iMendes de Oliveira et al.l (|2003D on 
the dynamics of galaxies in compact groups by investigat- 
ing the distribution of the mass, taking into account the 
contribution of the bulge, the disk and the dark halo. To 
quantity the mass distribution of galaxies we have used 
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mass models based on Ha rotation curves and surface 
brightness profiles. We could not derive extended rota- 
tion curves, with combined Ha and HI data, as done by 
ano et al] ((2008) (hereafter SOS) for galaxies in looser 
environments, given that there are no HI rotation curves 
available for the compact group galaxies in our sample. 
Different profiles have been tested to model dark halos. 
The mass-to-light fraction of the disk is computed to- 
gether with the dark halo parameters using the best fit 
model (hereafter BFM) and the maximum disk model 
(hereafter MDM). The MDM approach uses the expo- 
nential disk in order to fit the rotation curve. With the 
MDM approch we use the ISO hypothesis to model the 
halo. 

The paper is structured as follows. In section 2, we 
present the data and models (photometric and kine- 
matic). In section 3, we review the mass distribution 
of galaxies in the field and in clusters. In section 4 we 
present, analyze and discuss our results on HCGs and 
compare them to results in less dense environments. Fi- 
nally in section 5, some concluding remarks are given. In 
appendix (A) we describe individually the RCs for each 
galaxy and in appendix (B), from figure |4] to figure \21\ 
we present the J-band surface brightness profile and the 
RCs for the galaxies studies. 

2. DATA AND MODELS 



We have used the 2MASS survey (jSkrutskie et al.l 
I2006D to compute the photometric surface brightness pro- 
files. Images from the 2MASS survey are already cali- 
brated with a given zero point for each field and with 
a pixel size of 1" on the sky. This pixel size is well 
matche d to the pixel size of the Fabry-Per ot maps of 
0.91" (jAmram et al.ll200l iPlana et alfeon.SD . 

We have built surface brightness profiles using the J- 
band because it probes the dominant stellar component 
out to the outskirts. 

We have selected a su b-sample of 18 galaxies among the 
25 galaxies used in the iMendes de Oliveira et al.l ()2003D 
study. Indeed, 2MASS data are not exploitable for seven 
of them: four galaxies (HCG19c, HCG79d, HCG89d, 
HCG96d) show J-imagcs that are too weak to be ex- 
ploited and three others (HCGlOOc, HCGlOOd, HCG96a) 
prove to be too difficult to derive satisfactory surface 
brightness profiles. 

Surface brightness profiles have been built by fitting 
ellipses to the isophotes of the J-band images using the 
ELLIPSE task of the SDSDAS package with IRAF ^. 
We only fixed the center of the ellipse in the fitting pa- 
rameters and we usually used a 0.2" space between two 
ellipses. In a few cases (for HCG07c, HCG16c, HCG19a, 
HCG88d), we had to extrapolate the outer profile using 
an exponential disk profile in order to reach the same ex- 
tension as the rotation curves since the sky background 
contaminates the surface brightness profile. 

In order to use the mass model, we have performed a 
decomposition of the surface brightness profile into clas- 
sical two components: an exponential disk 



Aio + 1.0857- 
n 



(1) 



^ IRAF is distributed by the National Optical Astronomy Ob- 
servatory, which is operated by the Association of Universities for 
Research in Astronomy (AURA) under cooperative agreement with 
the National Science Foundation 



where /zo is the central surface brightness and h is the 
disk scale parameter, 
and a bulge with an r^/^ law 



A* = Me 



8.3268 



T 



1/4 



(2) 



where /J,e is the central surface brightness, and r,, and rt 
are scale factors. 

To perform the decomposition we used a home-made 
program based on a minimize d routine from the MI- 
NUIT package (lFletchedll970D . The program first fits the 
disk using a visual estimate of the profile. It then sub- 
tracts the fitted disk and adjusts the bulge. The opera- 
tion is repeated in order to minimize the for each disk 
and bulge parameter. Using this method, the structures 
seen in the disk surface brightness profiles are carried on 
to the mass profiles. We then have five parameters, two 
for the disk (/xq and h) and three for the bulge (/ig, 
and rt). Table 1 shows the results of the fit. We also 
list the values of inclination used to deriv e the rotation 
curves , from veloci t y field s, p ublished in lAmram et al 



([200l , lPlana et al.l ([2001) and lMendes de Oliveira et al 
(il99l . 

In order to compute the mass distribution, we 
have combined the stellar light contribution derived 
from the photometry with the dark halo contribu- 
tion fro m the rotation curves using the model devel- 
oped by iCarignan fc FreemanI (I1985D and revised by 
iBlais-Ouellette et al.l (|200H ). The surface brightness pro- 
file is transformed into a mass distribution for the stel- 
lar disk and the stellar bulge assuming a v ariable but 
radially constant mass-to-light ratio M/L (Casernato| 
1983; Carignan & Freeman 1985). Mass decompositions 
into luminous and dark components are not unique, 
mainly due to the uncertainties of the stellar disk M/L 
([Barnes et al.ll2003 l but also due to our ignorance of the 
actual dark halo density profile. We minimized this prob- 
lem by using J-band photometry in order to narrow down 
the stellar component to the old stellar populations. This 
mass model estimates the contribution of each velocity 
component (bulge, disk and halo) using the photomet- 
ric profile decomposition for the luminous contribution 
(bulge and disk) and a predetermined density profile for 
the halo. 

The luminosity profile, in the J-band, is used to probe 
the mass-dominant stellar component and this is trans- 
formed into a mass distribution for the stellar disk as- 
suming a variable but radially constant M/L ratio for the 
disk and the bulge. For this study we used two different 
density distributions to represent the dark halo. First 
we used a spherical distribution given by an isothermal 
sphere with a density profile given by: 



P = 



Po 



[l + (J-)2]3/2 



(3) 



where po is the central halo density and rg the core 
radius. We also used the Navarro, Frenk and White 
(Navarro, Fre nk fc Whita il99&) (hereafter NFW) den- 
sity profile: 



P - 



Po 



-(1 + ^)2 



(4) 



The result of the quadratic sum of each velocity compo- 
nent (bulge, disk and halo) is fitted to the observational 
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rotation curve by minimizing the reduced ^ i'^ the 
four dimensions space: {M/L)disk, {M/L)buige, Po and 
ro. The reduced can be affected by small and large 
scale variations in the measured velocities that can have 
various origins (bars, other non-aximmetric motions, star 
formation, projection effects, etc) that the models does 
not take into account. A high does not therefore nec- 
essarily means a bad fit. A reduced around f is an 
indication of a good fit, but because of the degeneracies 
between parameters the result may not be unique. We 
looked if errors listed in table 1 and 2 for the halo and 
M/L parameters are correlated with the reduced x^- It 
appears that the reduced x^ remains more or less con- 
stant with the errors, showing no correlations. In ap- 
pendix (A) we give comments on each galaxy analysis. 
In appendix (B) (from figure |4] to figure I2ip we present 
the fits to the J-band surface brightness profiles and the 
rotation curves using the isothermal sphere to model the 
dark halo. The velocity uncertainties, presented on the 
plots, are the differences between the two sides of the ro- 
tation curve (receeding and approaching). In appendix 
(A) we also give a description of the fit for both the NFW 
and maximum disk hypothesis for the dark halo, but the 
corresponding plots are not presented in the paper. 

3. COMPARISON SAMPLES OF FIELD AND CLUSTER 
GALAXIES 

The main goal of this work is to compare the mass 
distributions for galaxies in dense environments with the 
ones found in less dense or isolated environments. Two 
different works can be found in the literature to which 
we could compare our results: iBarnes et al.l ( 200l) (here- 
after B 04) studies on galaxies in clusters and lSpano et al.l 
(|2008D (hereafter S08) studied field galaxies. 

3.1. Cluster Galaxies - B04 

B 04 shows rotation curv es for 40 spiral galaxies from 
the iSchommer et al.l (|1993f ) survey, observed with a FP 
interferometer. B04 followed a similar technique to ours 
using both the photometry (in the I-band) and the RCs 
in order to fit the halo parameters and determine the 
mass distri bution. T he photometric profiles used by B04 
come from lPalunas et al.l (|200dh . Two dark halo models 
were used by B04, same as those used by us, a pseudo- 
isoth ermal and the N F W de nsity profile. The sample 
from ISchommer et al.l (|1993[ ) is not very homogenous 
with respect to galaxy environment. More than half the 
galaxies present comes from clusters. In order to com- 
pare our results with cluster galaxies, we had to convert 
the NFW dark halo parameters they used into our set 
of parameters. We deduced the central density (po) and 
the core radius (rg) from the W200 and c from B04 us- 
ing definitions found in NFW. The parameters for the 
iso-thermal halo arc the same as ours. B04 found that 
stars-only model fits most of the RCs of their sample over 
a significant radial range. But the addition of a dark halo 
generally leads to low values of M/Ls. They also confirm 
a scaling law between the central halo density and the 
core radius. Palunas et al. (2000) used I-band photom- 
etry and the M/L indicated in B04 were determined in 
the same band. In order to compare the results from 

^ The reduced is the divided by the number of degrees of 
freedom. 



our sample with the cluster galaxies, it was necessary to 
transform our surface brightness profile from the J-band 
to the I-band. We first made the hypothesis that the 
profile in the J-band has the same shape and slope as 
in the I-band (same scale length for the exponential disk 
and same re for the bulge). 

Only the /jq and He were modified. We used the appar- 
ent magnitude found in NED ^ in the SDSS i-band for our 
galaxies and determi ned the absolut e mag nitude in the 
Johnson I-band using jFukugita et al.l (11995) formula and 
the d istances noted in the RCS (|de Vaucouleurs et al.l 
Il991| ). We scaled the surface brightness profile of our 
galaxies in order to get the calculated I-band absolute 
magnitude using our mass model program. Hereafter we 
perform the comparison with all the cluster galaxies sam- 
ple from B04 and our HCG galaxies and we discuss the 
results in the conclusion but we did not plot it in the 
paper. 

3.2. Field Galaxies - SOS 

We also wanted to compare with the field galax- 
ies from th e GHASP survey (Galaxies HAlpha Sur - 
vey Project, 'Garrido et al.' (2002*), 'Garrido et al.' f200% 
iGarrido ct al. ( 2004), G arrido et al (2005), Eoinat et al] 
dlOOSaD, lEpinat et all (|2008B)) where late-type field 
galaxies have been observed using a Fabry-Perot inter- 
ferometer. SOS present the mass model for a sub-sample 
of 36 galaxies of the GHASP survey. For this survey, we 
had to convert our J-band surface brightness profiles into 
R-band. For HCG 16a, HCG 88a, HCG 88c, HCG 89a 
and HCG 89 c, we directl y used the surface brightness 
profiles from iRubin et all (Il991h and for HCG 96c w e 
used the profile from IVerdes-Montenegro et al.l (|1997f) . 
We estimated a mean shift between /ip in the J-band 
and /io in the R-band for the remaining galaxies and 
we verified that the Mn magnitudes obtained with the 
mass model progr am were consistent w ith what we found 
in the litterature (jHickson et al.lfT"989( l. S08 confirm the 
halo scaling laws showing that low luminosity galaxies 
have small core radius and high central halo density and 
that the halo surface density is constant with the abso- 
lute magnitude. They also found that a trend can be 
seen between the core radius and the color or the disk 
scale length. 

The galaxies from the cluster galaxies sample have ab- 
solute B magnitudes between: —21.5 < AIb < —19.0 
and the field galaxies B magnitudes are between —22.0 < 
Mb < -15.5. Our sample of HCG have -21.5 < Mb < 
— 18.5. We performed a KS test between our sample and 
the cluster galaxies sample plus a sub-sample of the field 
galaxies with an Mb < —18.5 representing 16 galaxies. 
The results show they are similar at the 85% level or 
higher. We then used this sub-sample of the field galax- 
ies sample with Mb < —18.5 to perform the comparison. 

4. MASS DISTRIBUTION IN GALAXIES IN COMPACT 
GROUPS: COMPARISON WITH FIELD AND CLUSTERS 
GALAXIES 

In this section we discuss the relationships between 
halo parameters, disk M/L ratios, halo and disk masses 

^ NASA/IPAC Extragalactic Database (NED) which is operated 
by the Jet Propulsion Laboratory, CaUfornia Institute of Technol- 
ogy, under contract with the National Aeronautics and Space Ad- 
ministration 
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using the different halo models and also comparing with 
other galaxies samples (figures IBf I to IB3|) . 

In order to point out differences in the halo shape pa- 
rameters between galaxies in different environment, we 
compared the two samples, cluster and field galaxies, us- 
ing both the ISO and the NFW dark halo profiles. 

Thus we analyse the disk M/L and the halo mass frac- 
tion as a function of the B absolute magnitude (see figure 
??) and we compare the halo mass fraction and the disk 
M/L using a ISO or a NFW halo (see figure |B3|) . 

We only compare with field galaxies and we derived 
the M/L within the R-band. For the halo central density 
and the core radius, we estimated the errors of the fit by 
taking the la error of the minimization. We plot the 
maximum error bars determined for different figures in 
order not to overfill the plots. 

Finally we show differences between the central halo 
density and core radius using ISO and NFW halo models 
and we compare the for those two halo models (figure 

m. 

4.1. Halo parameters 

In order to make a fair comparison of the halo param- 
eters, we evaluated these parameters using the R and I 
photometry for the HCG galaxies. Coefficients of the 
linear regression are quite similar and differences are in- 
side the error bars of the linear fit. For this reason we 
present in figure IBll the halo parameters derived using 
the J-band photometry. 

4.1.1. Central halo density versus core radius (po vs ro) 

Figures IBlb .b show the tight correlation between the 
central halo density po and the core radius rg using the 
ISO and NFW mode ls fo r galaxies in three different en- 
vironments. Figure IBlb . shows the strong correlation 
between the central density and the core radius for all 
samples using the ISO model. Table 3 summarises co- 
efficients of the linear regression with the correspondent 
correlation coefficients. 

These fits were obtained excluding 5 galaxies from the 
cluster galaxies sample because they were several orders 
of magnitude out of range. For the cluster galaxies sam- 
ple, 5 galaxies show highly peaked halos in comparison 
with the other galaxies. Cluster galaxies galaxies show 
that part of the sample has lower core radii, when com- 
pared to HCG and field galaxies. This is mainly due to 
the fact that B04 uses a pseudo-isothermal halo density 
proffle instead a strict isothermal model. With the MDM 
model (not shown on the plot), the relation is also very 
well defined with a correlation of: 

Corr = -0.70 ± 0.26 (see table 3). 

Figure IBlb shows the same correlation as before but 
using NFW model. It is clear that the relation between 
the central halo density and the core radius is much scat- 
tered using the NFW than the ISO model. 

The correlation found using the NFW model is Corr — 
—0.48 ± 0.46 for the HCG galaxies and the central den- 
sity of the regression is lower than the ISO model. The 
correlation between the central halo density and the core 
radius is very strong for the three samples using ISO or 
NFW models. The correlation coefficient is almost the 
same for the cluster galaxies sample using either the ISO 
or the NFW models and quite different for the field and 
HCG samples using these two models. 



4.1.2. Disk scale length and halo core radius versus 
absolute B magnitude (h and tq vs Mb ) 

Instead of plotting the di sk scale len gth versus halo 
core radius as SOS and Kormendvl ()2004f ). we present the 
disk scale length normalised to the halo core radius vs 
the absolute magnitude. The result is presented in fig- 
ure lBlb . We used the all field galaxies sample in order to 
display the less luminous galaxies. For the field galaxies 
it is clear that the ratio is constant, showing that the core 
radius and the disk scale length are connected somehow 
and that it is independent from galaxy luminosity. The 
result for the three samples is consistent. We perform 
the plot using the ISO model only, but the result is al- 
most the same if we use NFW. From iFreemanI (|1970l) and 
iParodi et all (|2002[ ) we know that the disk scale length is 
proportional to the galaxy luminosity for a large variety 
of galaxy types. This relation is also found for field and 
HCG galaxies. We verified that the core radius increases 
with the galaxy luminosity. 

4.1.3. Halo surface density versus absolute magnitude 
(po * ro vs Mb) 

In Figure [BTH . we present the halo central surface den- 
sity (Mq.pc"^) versus the B absolute magnitude for the 
three samples using the isothermal sphere. HCG galaxies 
from our sample are brighter than the field galaxies, but 
the halo surface density is almost the same between the 
three samples using the ISO model. SOS found, from the 
central halo density and the core radius as a function of 
the absolute magnitude, that faint galaxies show a more 
concentrated dark halo than massive late type galaxies. 
SOS confirmed the results of :Korm endy (2004), with a 
slightly higher constant halo density. However, with the 
cluster galaxies sample and our HCG galaxies, it is dif- 
ficult to confirm this trend because of the lack of faint 
galaxies in both samples. The results using NFW model 
a re very similar to what can be observed with ISO. 

iRomano-Diaz et al.l (|2007f) have investigated the evolu- 
tion of galactic dark matter haloes through coUisionless 
high resolution N-body simulations. They found that 
haloes evolve through a series of quiescient phases, well 
fitted by a NFW profile. They showed that the character- 
istic density ps and the radius rs are strongly correlated. 

4.2. Disk mass-to-light ratio 

In this section, we discuss the ffited disk M/ L pa ram- 
eter using the ISO, the NFW models (see figure [B2k and 
[B3k). 

The dependence of disk M/L on the absolute magni- 
tude for both samples (field and HCG galaxies) is anal- 
ysed in figure lB2k using only the ISO model. More than 
half the HCG galaxies show a very low disk mass-to-light 
ratio (inferior to one). If we limit the field galaxies sam- 
ple to galaxies with similar magnitudes {Mb < —18.5), 
we found that slightly less than half field galaxies have 
disk M/L larger than 4.0 when the maximum M/L for 
HCG galaxies is 3.9. HCC galaxies have a lower M/L 
disk ratio than isolated galaxies in the same range of ab- 
solute blue magnitude. This may be due to galaxies in 
Hickson groups having luminosities boosted by star for- 
mation triggered by interactions or their maximum ve- 
locities diminished by tidal stripping. 

The disk mass-to-light ratio between ISO and NFW 
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halo models for both the HCG galaxies and the field 
galaxies of GHASP are analysed in figure [B3k . We first 
can notice that M/L values for the HCG galaxies are 
spread over a large range. This situation is clearer for 
field galaxies. Almost all galaxies show a greater M/L 
using the ISO model, (a) With HCG 87a, the NFW 
model can't fit the rotation curve with a minimum of 
halo and a little disk, while ISO puts the disk to almost 
zero and extend the dark halo, (b) For HCG 91c, NFW 
puts the bulge to zero and gives a larger disk than ISO. 
The result is that the central part is better fitted with 
ISO and the outer part of the rotation curve is better 
using NFW and the is very similar for both, (c) The 
situation is similar with HCG 007c because of a bump 
that neither model can fit. The fact that NFW gives 
lower M/L disk ratios is consistent with what B04 found 
for their sample. In their case, the photometry was done 
in I-band, but it does not change significantly the trend. 

We also compared the disk M/L for HCG between ISO 
and the maximum disk model (not shown here). The 
agreement is high even if MDM has, by definition, a nat- 
ural tendency to give an higher disk M/L. This means 
that the BFM gives a solution that is very close to MDM 
and thus MDM appears to be the favourite solution. 

In conclusion, using the ISO model instead of the NFW 
model results in a greater disk M/L and that, at least for 
HCG galaxies, the disk mass is independent of the galaxy 
luminosity. 

4.3. Halo and disk masses 

This section presents relations between halo and disk 
masse as a function of absolute magnitude for two dif- 
ferent models: ISO and NFW. Table 4 presents the disk 
mass, halo mass and halo mass fraction using the differ- 
ent models ISO, NFW and MDM. In the determination 
of the total mass, the HI mass was not taken into ac- 
count. 

Figure IB2b shows the halo mass fraction versus the 
absolute magnitude for both HCG and field galaxies. 
The plot shows that only three HCG galaxies, HCG lOd, 
HCG 96c and HCG 88a, have a halo mass fraction lower 
than 0.8 within the range of absolute B magnitude and 
66% of field galaxies have halo mass fraction larger than 
0.8 for a larger range of B magnitude. This can be ex- 
plained by the fact that the disk is predominent. The 
others galaxies (HCG and isolated galaxies) are totally 
dominated by the dark halo and the dark halo is not 
related to the luminosity of the galaxy. 

We were interested in a possible relation between 
Moisk/LB and the disk mass for HCG and field galax- 
ies. Figure IB2b shows a clear correlation between the 
disk AI/Lb and the disk mass for both HCG and field 
galaxies. As for all figures in that section, we have plot 
the all sample of field galaxies, if we restrict the field 
galaxies sample to those with an absolute B magnitude 
inferior to -18.5, we noticied that HCG galaxies and field 
galaxies follow the same relation. 

This is confirmed with a work bv lSalucci et al.l ()2008l ) 
that analyse disk masses for 18 spirals by both modelling 
their rotation curve and by fitting spectral energy distri- 
butions. The authors found a good agreement between 
the two methods. Beside their discussion about the best 
way to calculate the disk mass, they present the relation- 
ship between the stellar mass, the color and the stellar 



mass-to-light ratio. They found that the M/L is increas- 
ing with the disk mass. 

Based on a technique of mas s decompositio n of spi- 
ral galaxies from disk kinematics (iPersic fc Salu cci 1990), 
found that the ratio of the disk mass to halo mass fraction 
shows a strong dependency with respect to the luminos- 
ity. Their study points out a higher disk mass compared 
to our sample or field galaxies. 

Figure IB3b compares the relation between the ratios 
halo mass fraction / total mass estimated with ISO and 
NFW models for both HCG and field galaxies. A KS 
test between the two halo mass fractions from field and 
compact group galaxies for the same range of absolute B 
magnitude, proved that both samples have 90% chance 
to be drawn from the parent distribution, indicating that 
there is no statistical difference between the two Four 
galaxies (HCG 007c, HCG lOd, HCG 87c and HCG 91c) 
show lower halo masses using the NFW profile. The halo 
is much more important for HCG 007c using the ISO 
model with respect to NFW, but both fit shows a poor 

. Even if HCG 87c does not show a disturbed RC, 
NFW halo model provides a poor fit. No fit is possible 
to mimic the rotation curve with a NFW halo model. For 
HCG 91c, both models lead to almost the same amount 
of disk, but NFW uses 10 times less halo than ISO for 
almost the same x^. 

In conclusion, for both field and HCG galaxies, the 
mass is dominated by the halo, as B04 showed, and no 
differences are found between galaxies in the field and 
galaxies in dense environment with respect to disk mass. 

4.4. Isothermal model versus NFW halo profile 

We have compared the halo parameters (core radius 
and central density) for both models (N FW and ISO) for 
both HCG and field galaxies. Figures IB3b .d show that 
the central halo density with ISO is higher than NFW 
and, in the mean time, the halo core radius is smaller 
with ISO than with NFW. The isothermal model gives 
apparently a more concentrated dark halo shape than 
the NWF96 model. This seems in contradiction with the 
"natural" cuspy shape of NFW dark halo profile. Indeed 
ISO profile is shallow in the c enter while NFW is more 
peaked, (see iBlais-Ouelletti ()2000[ ) for the comparison 
between the two halo profiles). The different parameters 
of the halo po and rp are derived together with the M/L 
of the disk using the best fit model on the RCs. Since 
the slope of the RC is not high enough to be fitted by 
the cuspy NFW profile, it favours the disk and thus un- 
derestimates the halo. This is not the case with the core 
- like ISO model which matches the relatively faint slope 
of the RC and thus minimizes the disk and favours the 
halo. 

Figure IB3b compares the quality of the fits using a 
parameter between the isothermal sphere and the NFW 
models for both HCG and field galaxies. To display the 
result, we have limited the range between and 15. 
Two galaxies (HCG 19a and HCG 91a) show a high x^ 
(> 30) with both models. Two galaxies (HCG 087c and 
HCG 88d) show a very poor with the NFW model 
only. Three other galaxies (HCG 16c, HCG 19b and 
HCG 89c) show a higher for the NFW than for the 
isothermal sphere. S08 noted that NFW gives higher x^ 
than the ISO model. Figure [B3fe confirms this for HCG 
galaxies. 
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We can conclude that, as for field galaxies, HCG ISO 
dark halo fits the RC better than the NFW model. 

5. SUMMARY AND CONCLUSIONS 

Based on a sample of « fOO velocity fields of spiral 
galaxies belonging to 25 HCGs, om' previous study has 
demonstrated that: 40% (38 galaxies) of the HCG galax- 
ies analysed in our sample do not allow the computation 
of the RC. This is because these galaxies are strongly 
perturbed by interaction and mergers. 33% (31 galaxies) 
of HCG galaxies are regular enough to calculate a RC but 
the RC is not symmetric to allow the derivation of a mass 
model. These perturbed galaxies are mildly interacting. 
The remaining 27% (25 galaxies) of them are suitable to 
derive mass models. For a variety reasons only 18 galax- 
ies have been studied in the present work. The RCs 
have been combined with 2MASS J-band surface bright- 
ness profiles to derive their mass models. Two shapes 
of dark halos have been considered: a core-like density 
profile (isothermal sphere or ISO) and a cuspy-like one 
(NFW) . Best fit models and maximum disk models have 
been computed for the two dark halo profiles. We have 
compared the HCG galaxies with two samples of galax- 
ies in different environments: field and clusters galaxies. 
The three samples (HCG, isolated and cluster) have been 
analysed using the same tools. 

The results are summarized below: 

• No obvious differences can be found between the 
halo parameters for the HCG galaxies and galaxies 
in other environments. The strong correlation be- 
tween po and ro is present for the three samples 
and the slopes of the linear regressions between 
them are very similar (between -1.62 and -1.00), 
well inside the uncertainties. In a study based on 
late- ty pe and dwarf spheroidal galaxies, Kormendv 
(|200l confirms this correlation giving a slope of - 
1.038. On the ot her hand, t he lin ear regression 
constant found by iKormendvl (|2004( l is different in 
comparison with those found with the three sam- 
ples. This scale d iffere nce is may be due to the fact 
that IKormendvl (j2004t ) compiled his sample using 
several sources using different methods to obtain 
halo parameters. 

• The use of the NFW model gives less satisfac- 
tory results than the ISO model. As mentioned 
by S08, the coefficient is usually larger when 
using the NFW. NFW model gives a worse cor- 
relation between the halo central density and the 
core radius than ISO. This is also true if we 
use the field galaxies sample. In contrast, the 
NFW model gives a consistent result for the clus- 
ter galaxies sample. Halo profiles are closer to 



isothermal spheres than NF W profile as already 
found by other authors (iBlais-Ouellette et alJ 
20011: Ide Block fc Bosma"200a'Swat ers et al.ll2003l: 
Kassin et alB oOG: Spano et al. 2008). The slope of 
the linear regression between po and is higher for 
thecluster galaxies sample than for the two other 
samples when the NFW model is used. The dis- 
agreement between ISO and NFW is smaller with 
cluster galaxies sample. 61% of HCG galxies shows 
higher disk M/L using the ISO model compared to 
NFW. No relation between the disk scale length 
and the halo central density is seen using either 
ISO or NFW models. 

• We explored the possible connection between the 
halo parameters, the halo mass fraction and the 
disk M/L. The halo mass is high for both field 
galaxies and compact groups galaxies (75 to 95% of 
the total mass), leaving only modest room for the 
disk mass. The halo surface density is independent 
of the absolute B magnitude and no clear relation is 
seen between the disk M/L and Mb, meaning that 
the halo is independent of the galaxy luminosity. 

Because of the lack of low luminosity HGC galaxies, 
we could not investigate properl the possible relation be- 
tween the disk scale le ngth and the halo core radius as 
S08 and Don ato et al.l p004) . We just can say that, for 
our sample of bright HCG galaxies {Mb < —18.5) no 
clear trend could be found. 
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APPENDIX 

COMMENTS ON INDIVIDUAL GALAXY 

HCG07c: HCG07 is composed of four galaxies (jHickson et al.|[T"992| ). We only analyse the kinematics of HCGOTc, 
a galaxy with morphological type SBc. The rotation curve rises to a velocity of about 170 km/s, at a radius of r 
35"(10 kpc) and then goes down to a plateau, at a lower velocity of ^ 150 km/s, out to a radius of 52"(14.5 kpc). At 
small radius, the curve is not regular: a plateau is present between 5"(1 kpc) and 8" (2 kpc). Because of the irregularity 
of the RC, the fit is not good, especially in the center. The bulge component is rather significant in the fit, in order 
to take into account the first 5"(1 kpc) of the curve. The halo has, by far, the largest contribution of the fitted RCs. 
It reaches a plateau at ~ 35"(10 kpc). The disk, on the other hand, is weak and its contribution is no more than 10% 
of the total rotation velocity. 

When using NFW model and the maximum disk hypothesis, wc found a more prominent disk and the halo shows a 
plateau around 20"(6kpc). 

The photometric profile is well fitted with a bulge and an exponential disk. Note that the disk profile presents 
wiggles (most probably due to the spiral arms). In addition, the fit of the bulge within the first 4"(0.8 kpc) is not 
good, as can be seen from the well visible deviations in figure 1. 

HCGlOd: HCGIO is composed of four galaxies. We applied the mass model to HCGlOd, an Sc-type galaxy. The 
rotation curve rises regularly to 149 km s~^, out to 20"(6 kpc). No bulge has been used to fit the RC. The fit is 
very good and both the disk and the halo almost have an equal contribution in the RC. The halo shows a plateau 
around 10"(3 kpc) and its contribution is more regular than the disk. As for the NFW and maximum disk models, 
the contribution for the disk is larger than for the isothermal halo. In particular, in the case of NFW, the disk is 
responsible for almost 90% of the velocity of the RC. 

The photometric profile shows that an exponential disk alone is enough to fit it. 

HCG016a: IICG16 is a group formed of four galaxies. HCGlGa is an SBab type galaxy. The rotation curve is a 
typical example of a late-type rotation curve with a sharp rise in the first 4" (3 kpc) till the maximum rotation velocity 
of 247 km.s~^ and a plateau reaching out to 30" (8 kpc). The general fit is good (ignoring the wiggles in the profile 
due to the spiral arms). The bulge has the largest contribution for any single galaxy in our sample. The contribution 
of the halo and the disk are comparable, except for the fact that the halo reaches a constant value around ^ 14"(3.5 
kpc) at 140 km s"^ and the disk rises constantly. 

The use of the NFW model for the dark halo shows a much larger contribution for the halo (more than 65% of the 
fitted RC) with a plateau starting at 8" (2 kpc). The maximum disk model gives a larger contribution of the disk (as 
expected) and the halo represents only 30% of the maximum rotational velocity. 

The photometric profile shows that the disk profile suffers a drop starting at 22"(5.5 kpc), below the theoretical 
exponential disk. In that case, for the mass model we used a theoretical exponential disk from 2"(0.5 kpc) to 30"(8 kpc). 

HCG016c: HCGlGc is an SO galaxy. The rotation curve is slowly rising to 200 km s~^. The fit of the rotation 
curve does not fit well an observed depression between 10" (2 kpc) and 22" (5 kpc), but the rotation curve is almost 
entirely dominated by the halo, except the first 5"(1.2 kpc), where the disk and the bulge allow a good fit 

The result is almost identical for the other two models we used. The halo totally dominates the RC. 

The photometric profile is well fitted by a rather important bulge and an exponential dis k. In this case the wiggles 
are pr obably not related to spiral arms hnt instead with the merger nature of this galaxv [Mendes de Oliveira et al.l 

HCG19a: IICG19 is a group formed of four galaxies and its brightest member, HCG 19a, is an SO galaxy. The 
rotation curve of this galaxy shows a flat part within a radius of 2"(0.5 kpc) and a rise outward, reaching a velocity 
of 125 km s""'^ at 20"(5.5 kpc). The fit is rather poor and only the halo has a contribution. No disk has been used to 
fit the RC. 

The other two models do not fit the rotation curve any better. In particular, the NFW model is a very poor fit to 
the data, since it cannot reproduce the maximum velocity at 35"(9.5 kpc). 
The photometric profile is well fitted with only a bulge contribution. 

HCG19b: HCG19b is classified as an Scd galaxy and its rotation curve is quite irregular. It presents a small plateau 
between 6"(1.8 kpc) and 12"(3 kpc). It then reaches a maximum velocity of 90 km s~^ at around 30"(8 kpc). Due to 
these irregularities, the fit of the rotation curve is not good. The halo is the major contribution of the rotation curve 
and the disk has only a contribution of 20% of the total rotational velocity. 

The results of the fit using the two other models are better. In these case the contribution of the halo is more 
important than using the ISO model. 

The photometric profile shows a drop at 12.5"(3.2 kpc). We replaced the part of the profile between 12.5"(3.2 kpc) 
and 30 "(8 kpc) by an exponential disk. 

HCG87a: HCG87 is a group formed of three galaxies, and its brightest member, HCG87a is an Sbc galaxy. The 
rotation curve shows a solid body rotation with rotational velocity rises up to 400 km s~^ at 25"(13 kpc). This is 
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certainly due to the fact that this object is almost edge on. 

Fits of the RCs with the two others models show that the largest contribution comes from the disk, but the fits 
are not as good as with the isothermal halo. In both cases the halo does not represent more than 45% of the total 
rotational velocity. 

The photometric profile is not well fitted by an exponential between 12" (6 kpc) and 26" (14 kpc) where a bump is 
present. 

The first 7" (3. 5 kpc) of the profile are well fitted by a bulge profile. 

HCG87c: HCG87c is classified as an Sd galaxy. The rotation curve is regular and shows a plateau at 10"(5.5 kpc) 
with a maximum velocity of 160 km s~^. The halo fits almost completely the RC. No bulge is present and the disk 
shows a plateau beginning at 6"(3.5 kpc). 

The result of the fit using the maximum disk is the same as for the isothermal halo. On the other hand, the fit using 
the NFW model is very poor and cannot reach the maximum velocity. 

The photometric profile is fit only with an exponential disk. 

HCG88a: HCG88 is formed of four galaxies, and its brightest member, HCGBSa is classified as an Sb galaxy. The 
rotation curve rises regularly without reaching a plateau. The disk contribution is prominent. The halo contribution 
rises linearly and the bulge contribution fits well the beginning of the curve. The fit of this rotation curve is one of 
the best of our sample. 

The two other models show a very good fit of the rotation curve but the NFW model indicates a larger contribution 
of the halo (~ 38%) in comparison with the isothermal halo. The disk contribution is lower in, almost, the same 
proportion. 

The photometric profile is very well fitted with a bulge and an exponential disk. 

HCG88b: HCG88b is an SBb galaxy. The rotation curve rises regularly. It presents a small plateau between 4"(1.5 
kpc) and 10"(4 kpc) and between 30"(11.5 kpc) and 40"(15.5 kpc). The rotation curve rises to 300 km s~"^ and then 
drops to 190 km s^^. Due to these irregularities, the "best fit" is clearly not appropriate. The largest contribution 
comes from the disk. It shows a plateau at 210 kms s~^. The bulge also has a large contribution in order to fit the 
inner part of the curve and the halo rises linearly to 190 km s~^. 

The result of the fit using the NFW model shows a major contribution of the halo and the result for the maximum 
disk is almost identical to that of the isothermal halo. 

The photometric profile is well fitted by a combination of a bulge an exponential disk. However the disk shows 
some small oscillations which obviously cannot be reproduced with an exponential disk. 

HCG88c: HCG88c is classified as an Scd galaxy. The rotation curve reaches a maximum velocity of 130 km s~^. 
The fit performed using only the halo and disk contributions is good. The halo rises regularly and the disk profile 
shows an unusual shape. The disk profile shows two peaks, at 7"(2.5 kpc) and 15"(5.8 kpc), and a small depression in 
between. 

The maximum disk shows a similar result to that given by the isothermal halo model. The fit with the NFW model 
shows that the halo alone can almost account for the whole RC. The disk has only a marginal contribution. 

We tested the fit of the rotation curve using a theoretical exponential but this fit did not represent well the 
depression of the rotation curve at small radii, we decide then to keep photometric profile. 

HCG88d: IICG88d is classified as an Sm galaxy. The rotation curve rises regularly without showing any plateau, 
out to a radius of 30"(11 kpc). The fit with a halo and an exponential disk contributions is very good. The halo 
rises linearly and the disk rises to a maximum, at 12" (4. 5 kpc) and then slowly decreases. The maximum disk model 
presents similar results to that given by the isothermal sphere, but the NFW model is not able to fit the curve at all. 

The photometric profile is very well fitted with only a disk. 

HCG89a: HCG89a is classified as an Sc galaxy. The rotation curve shows a bump between 4"(2 kpc) and 8" (4 
kpc) and then the velocities rise regularly up to 220 km s~^. 

This bump can not be fitted with a larger contribution from the bulge without spoiling the fit of the curve beyond 
10"(5 kpc). 

The halo profile is increasing almost linearly. The disk contribution rises to 90 km s~^ and then slowly decreases. 
We could not fit properly the entire curve even using an exponential disk instead of the original disk photometric 
profile. The maximum disk model gives similar results even if the bump present between 4 and 8"is not as well fitted. 
The NFW model shows that the halo alone is responsible for almost the whole RC, but the model fails to take the 
bulge into account. 

The photometric profile is well fitted with a bulge and an exponential disk, for radii up to 12"(6 kpc), after which 
the profile drops. 

HCG89b: HCG89b is an SBc galaxy. The rotation curve shows a plateau starting at 6" (3. 2 kpc), with a max;imum 
velocity of 120 km s~^. The halo presents the largest contribution, showing a plateau also around 6"(3.2 kpc). The 
NWF96 model and the maximum disk basically yield the same result. 
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We replaced the photometric profile between and 6" (3.2 kpc) and with a theoretical exponential disk, to obtain 
the disk contribution of the RC. We tested the fit of the rotation curve using the original brightness profile, but the 
fit is not significantly different. 

The surface brightness profile is well fitted using an exponential disk profile except for the first 6" (3. 2 kpc) where 
the profile is flat. This is certainly due to an apparent double nucleus, present on the 2inass and DSS images. 

HCG89c: HCG89c is an Scd galaxy. The fit is very good with a larger contribution of the dark halo in comparison 
with the disk. The use of the maximum disk does not show much of a difference in the result of the fit. The NFW fit, 
on the other hand, yields the worse fit. In that case the halo occupies almost the entire fitted RC. 

As for HCG89b, the photometric profile is fitted with an exponential disk only, except at the very beginning, where 
the profile is flat. 

HCG91a: HCG 91 contains four galaxies, the brightest being, HCG 91a, classified as an SBc galaxy. The rotation 
curve for this galaxy is very irregular and, in particular, for a radius greater than 20 "(9 kpc), the rotation curve is 
very asymmetric. The major contribution comes from the bulge, the disk contribution being much less important. 
The halo presents a plateau at 10" (4 kpc). The NFW model gives an even larger contribution from the bulge and the 
disk is marginal. The maximum disk model yields similar results to those given with the isothermal halo. 

The photometric profile is well fitted with a bulge and an exponential disk. 

HCG91c: HCGOlc is classified as an Sc galaxy. The rotation curve is regular, with a plateau at 16"(7 kpc), and 
with a velocity of about 120 km s~^. The fitted rotation curve is completely dominated by the disk. The halo only 

represents 30% of the total rotation velocity and the bulge contribution is marginal. The fit with the NFW hardly 
uses a dark halo and for the maximum disk model the result is similar to that for the isothermal halo, only with an 
even higher disk contribution. 

The photometric profile is well fitted by a large bulge and an exponential disk. Since at 13.5"(6 kpc) the pro- 
file drops drastically, we replaced this part with a theoretical exponential disk to derive the disk contribution for the RC. 

HCG96c: HCG96c, one of the four galaxies of the compact group HCG 96, is classified as an Sa. Its rotation curve 
is not very extended. It shows a plateau at 4"(2.2 kpc), with a velocity of 80 km s~^. No bulge was used, the halo 
rises linearly and the disk has the largest contribution to the RC. The result of the fit using the maximum disk is 
similar and the fit using the NFW model shows a larger contribution of the dark halo (of about ~ 15%) in the first 
4" (2 kpc). After which the halo increases at a slower rate. 

The photometric profile is well fitted with a disk and a very small bulge, except at the outskirts of the galaxy. 
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Fig. 4. — From figure 4 to 21, we present for each galaxy the J-band surface brightness (top) and the rotation curve (bottom). Disk and 
bulge components are represented together with the surface brightness and the fit result. Disk component is in blue and bulge is in red on 
the surface brightness profile. Disk, bulge and halo velocities components are represented together with the rotation curve 
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TABLE Bl 

Photometric and Mass Model parameters for the HCG with the isothermal sphere as the halo J-band 



Name 






Photometric Parameters 




Mass Model Parameters 






HCG^ 


Inclination 








M/Lf,^igJ M/Laisk^ ro^ 







h007c 
hOlOd 
h016a 
h016c 
h019a 
h019b 
h087a 
h087c 
h088a 
h088b 
h088c 
h088d 
h089a 
h089b 
h089c 
h091a 
h091c 
h096c 



48 ±5 
68 ±5 
43 ±5 
60 ±5 
53 ±10 
60 ±10 
85 ±10 
50 ±3 
65 ±5 
55 ±3 
42 ±2 
70 ±2 

45 ±5 

49 ±3 

46 ±3 

50 ±3 
40 ±5 
57 ±5 



19.12 
17.80 
17.64 
16.60 
0.00 
18.75 
17.62 
18.26 
17.21 
18.13 
17.95 
17.94 
19.62 
18.17 
18.51 
18.13 
18.76 
16.30 



7.21 
2.47 
3.98 
1.44 
1.00 
3.12 
6.78 
2.85 
4.56 
4.56 
2.09 
2.85 
12.48 
4.24 
2.12 
7.42 
5.08 
1.29 



14.70 
0.00 
9.91 
12.35 
9.95 
11.90 
12.80 
0.00 
13.01 
9.10 
19.72 
0.00 
13.30 
0.00 
0.00 
13.15 
14.80 
12.43 



9.02 
0.00 
3.17 
9.92 

I. 88 
0.84 
10.58 
0.00 

II. 02 
1.12 

3882.00 
0.00 
6.81 
0.00 
0.00 
20.69 
12.78 
3.83 



2.81 
0.00 
3.12 
2.86 
25.06 
2.71 
5.32 
0.00 
2.65 
4.27 
3.54 
0.00 
5.31 
0.00 
0.00 
8.44 
4.26 
2.50 



0.55; 
1.00, 
0.20; 
0.11; 
0.00; 
0.14; 
0.00; 
0.10; 
1.05 
0.20; 
0.30; 
0.10; 
1.20 
1.00, 
1.00, 
1.00, 

0.00; 

0.05! 



eg 



0.05 
1.60 
0.401 

o.oa: 
0.10: 
0.05; 
0.00; 
o.iol 

1.75 
1.50 
0.45: 
0.97, 
O.8O; 
0.70, 
1.10 
0.10; 
0.70] 
0.16 



1.49 

■M 

8:ie 

m 



,5.12 



m 
i 

m 
m 
m 
m 
m 



8:ie 



6.00: 

1.80 
1.60 

6.00: 
9.00! 
8.00' 

23.00: 
3.50p' 
21.00 

45.00! 

19.50g 

14.50g 

",20 



Me 

4 J 



18.00 
2.00 
6.00; 
2.00- 
3.00- 

18.00 





35.10 



0.05; 

0.18; 
0.50; 
0.13; 
0.02; 
0.01; 
0.03; 
0.13; 
0.02; 
0.01; 
0.01; 
0.01; 
0.01; 
0.19; 
0.05; 
0.35; 
0.01; 
0.01: 



0.03 

:fi 
■M 

m 

:81 
:?} 
:A1 
:81 
:81 
;81 



M 
;81 



4.29 
0.39 
7.61 
3.00 
39.53 
3.13 
8.22 
2.07 
0.90 
3.64 
5.89 
1.20 
1.28 
1.28 
0.28 
33.14 
1.66 
0.81 



Note. — ^ Hickson Group, ^ Inclination of the disk from velocity fields, ^ Disk central surface brightness in mag/arcsec^, * Scale 
length in kpe, Bulge central surface brightness in mag j arcsef? , ® Characteristic radius in kpc, ^ Generalized characteristic radius kpc, ® 
Mass / Luminosity ratio for the bulge in Mq/Lq, ^ Mass / Luminosity ratio for the disk in Mq/Lq, Characteristic radius for the Dark 
Halo in kpc, Central density for the dark halo in Mq pc^"*, Reduced x'^ 
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TABLE B2 

Halo and M/L parameters for the HCG with Maximum Disk and NFW models 



Name 



Halo & M/L Parameters 
MDM Model 



Halo & M/L Parameters 
NFW Model 



HCGi M/Li„,ge^ M/Ldisk^ 



PO 



PO 



h007c 
hOlOd 
h016a 
h016c 
h019a 
h019b 
h087a 
h087c 
h088a 
h088b 
h088c 
h088d 
h089a 
h089b 
h089c 
h091a 
h091c 
h096c 



0.45 
1.00 
0.20 
0.05 

0.00 
0.03 
0.00 
0.10 
1.05 
0.20 
0.30 
0.10 
1.10 
1.00 
1.00 
1.00 
0.01 
0.05 



1.45 
1.90 
0.75 
0.10 

0.10 
0.21 
0.39 
0.20 
1.75 
1.80 
0.49 
1.00 
0.90 
1.00 
1.20 
0.20 
0.78 
0.16 



5.00 
1.70 
1.10 
5.00 

9.00 
18.00 
5.00 
4.00 
36.00 
76.00 
23.50 
14.50 
20.00 
1.50 
8.00 
2.00 
2.00 
36.00 



0.03 
0.15 
0.45 
0.16 

0.03 
0.01 
0.01 
0.11 
0.01 
0.01 
0.01 
0.01 
0.01 
0.28 
0.04 
0.32 
0.01 
0.01 



5.13 
0.43 
9.04 
3.52 

45.26 
3.65 
1.19 
2.47 
1.03 
4.33 
6.91 
1.44 
1.43 
1.51 
0.33 
37.54 
1.95 
0.98 



o.oo; 

1.00, 
0.15; 
0.00; 

0.00: 
0.00; 
0.00; 
0.10; 
0.80, 
0.10; 
O..30: 
0.10; 
0.15; 
1.00, 
1.00, 
1.60 
0.00; 
0.051 



8:?i 

m 

:88 
:8e 

■w 
m 

Wi 

8:K 
9:88 

m 
m 
m 
m 

O.OB 



1.95 
2.70 
0.35; 
0.01; 
0.10; 
0.00; 
0.01; 
1.40 
1.00, 
0.50; 
0.03; 
1.39 
0.11; 
O.8O; 
0.01; 
0.01; 
0.79; 
0.11: 



6.00§45 
2.502|» 

35.00 11 

32oSSi 

130.00 
16.00 



25 



W 



13.00 
19.95 
67.00: 
3.OO2.03 

lO.OOioj- 
l.OOgoo 
9.00» 



0.01 

0.03; 
0.75; 
0.01; 
0.00; 
0.00; 
0.01; 
0.01; 
0.00; 
0.03; 
0.01; 
0.00; 
0.00; 
0.10; 
o.oo; 
0.01; 
0.00; 
0.01: 



0.01 



:89 
:81 



:8f 



:11 

■M 

:89 
:81 



5.50 
1.42 
7.54 
14.27 

189.79 
7.53 

59.36 

63.94 
0.72 
4.54 
5.33 

61.71 
3.76 
3.22 
9.88 

36.49 
1.74 
0.82 



Note. — ^ Hickson Group, ^ Mass / Luminosity ratio for the disk in Mq/Lq using MDM model, ^ Mass / Luminosity ratio for the 
bulge in Mq/Lq using MDM model, * Characteristic radius for the Dark Halo in kpc using MDM model, Central density for the dark 
halo in Mq pc^"' using MDM model, ^ Mass / Luminosity ratio for the bulge in Mq/Lq using NFW model, ^ Mass / Luminosity ratio 
for the disk in Mq /Lq using NFW model, * Characteristic radius for the Dark Halo in kpc using NFW model, ^ Central density for the 
dark halo in Mq pc~^ using NFW model, ^'^ Reduced 
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TABLE B3 

Table summarising the coefficients of the linear regression: log{po) = Alog(ro) — B. 



Coef/Corr 


HCG 
Galaxies 


ISO Model 
Field 
Galaxies 


Cluster 
Galaxies 


HCG 
Galaxies 


NFW Model 
Field 
Galaxies 


Cluster 
Galaxies 


MDM Model 


A 


-1.0 ±0.22 


-1.03 ±0.20 


-1.62 ±0.12 


-0.53 ±0.24 


-1.15 ±0.30 


-1.72 ±0.09 




B 


-0.47 ±0.21 


-0.68 ± 0.67 


-0.28 ±0.05 


-1.50 ±0.3 


-0.76 ±0.20 


-0.20 ±0.12 




Corr 


-0.80 ±0.21 


-0.83 ±0.17 


-0.92 ± 0.07 


-0.48 ± 0.46 


-0.48 ± 0.37 


-0.98 ±0.17 


-0.70 ± 0.26 
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TABLE B4 

Mass table for HCG in J-band for ISO, MDM and NFW models 









ISO Model 






MDM Model 






NFW Model 




HCG 


Distance 


Disk 


Halo 




Disk 


Halo 


^Halo 


Disk 


Halo 








Mass 


Mass 


1 


Mass 


Mass 


1 


Mass 


Mass 


1 




Mpc 


lO^O Mq 


lO^'' Mq 


MTotai 


10"' Mq 


10^° Mq 




10^" Mq 


10^0 Mq 




nUUTC 


58.00 


0.18 


y.o 


0.98 


5.1 


3.3 


U.39 


D.o 


i.4U 


r» 1 '7 


hOlOd 


62.00 


1.5 


1.5 


0.50 


1.8 


1.2 


0.40 


2.5 


0.32 


0.11 


riUioa 


54.00 


2.6 


3.5 


0.57 


5.0 


1.3 


0.21 


2.3 


4.30 


0.65 


nUioc 


51.00 


0.081 


12.0 


0.99 


0.27 


11.0 


0.98 


0.027 


12.00 


1.00 


h019a 


57.00 


0.45 




0.91 


0.45 


5.0 


0.92 


0.45 


9.0 


0.67 


h019b 


56.00 


0.050 


2.6 


0.98 


0.32 


2.7 


0.90 


0.0 


1.70 


1.00 


h087a 


112.00 


0.0 


86 


1.00 


2.8 


0.94 


0.25 


0.072 


59.00 


1.00 


h087c 


119.00 


0.16 


5.8 


0.97 


0.32 


6.6 


0.95 


2.2 


0.019 


0.01 


h088a 


80.00 


14.0 


9.9 


0.42 


14.0 


11.0 


0.45 


7.8 


18.00 


0.70 


h088b 


80.00 


12.0 


18.0 


0.61 


14.0 


14.0 


0.50 


3.9 


24.00 


0.86 


h088c 


80.00 


1.0 


5.4 


0.84 


1.1 


5.2 


0.82 


0.069 


5.30 


0.99 


h088d 


80.00 


1.2 


4.2 


0.78 


1.2 


4.2 


0.78 


1.7 


0.09 


0.05 


h089a 


117.00 


2.2 


15.0 


0.87 


2.5 


15.0 


0.86 


0.31 


18.00 


0.98 


h089b 


120.00 


0.84 


2.6 


0.76 


1.6 


2.0 


0.56 


1.3 


2.6 


0.67 


h089c 


117.00 


1.1 


9.1 


0.90 


1.4 


11.0 


0.88 


0.012 


15.00 


1.00 


h091a 


92.50 


1.1 


6.3 


0.85 


2.2 


5.8 


0.72 


0.11 


3.0 


0.96 


h091c 


97.60 


2.8 


0.43 


0.13 


3.1 


0.084 


0.03 


3.2 


0.002 


0.00 


h096c 


118.00 


0.45 


0.40 


0.47 


0.45 


0.54 


0.55 


0.31 


0.52 


0.63 
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Fig. B1. — Fig. la,b: Correlation between the central halo density and the halo core radius using the ISO model (a) and the NFW 
(b). Fig. Ic: Relation between the disk scale length normalised to the core radius vs the B absolute magnitude. Fig. Id represents the 
halo central surface density vs the B absolute magnit ude. The line represents the linear regression of the field galaxies and the dashed line 
represents the linear regression shown by (lKormendvll200'3) . In each plot, error bars represent the maximum error found by the fit for each 
parameter. 
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Fig. B2. — Fig 2a represents the disk M/L using the ISO model vs the absolute B magnitude for both field and HCG galaxies. In each 
plot, error bars represent the maximum error found by the fit for each parameter. Fig. 2b represents the halo mass fraction (normalised 
to the total mass) using ISO vs NFW for both field and HCG galaxies. Fig. 2c shows the disk mass divided by the total B luminosity vs 
the disk mass. 
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Fig. B3. — Fig. 3a: Disk M/L using ISO vs NFW for both field and HCG galaxies. Fig. 3b represents the halo mass fraction (normalised 
to the total mass) using ISO vs NFW for both field and HCG galaxies. Fig. 3c, d represent the comparison of the central halo density and 
the radius using ISO and NFW halo models. Fig 3e compares the reduced parameter with ISO and NFW. Only 12 galaxies out 18 are 
shown; the others have reduced larger than 15. 



